RESIN MADE FLOOR PANEL STRUCTURE 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a resin-made floor panel structure 
applied to a floor of vehicle such as automobile. 

2. Description of the Related Art 

As is well known, conventionally, the floors of vehicles such as 
automobiles have been constituted by using floor panels made of steel. 

Recently, however, for a higher fuel cost efficiency, for example, the 
car body is expected to reduce in weight progressively. And, in order to 
meet such need, it is attempted to reduce the weight of the vehicle floor by 
using a floor panel made of resin (see, for example, Japanese Patent 
Laid-open Publication No. 2001-10542). 

By using a resin-made floor panel instead of steel plate structure, 
the weight of the vehicle floor is reduced, but the strength and rigidity are 
lowered at the same time, and further due to weight reduction of panel itself, 
the resonance point becomes higher, and problems of vibration and noise in 
the floor section become more serious. 

To solve such problems, it may be considered to increase the 
thickness of the resin floor panel, but if the thickness is increased too much, 
the weight and the manufacturing cost are increased, and the merit of using 
resin for floor panel may be lost. 
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SUMMARY OF THE INVENTION 

The invention is devised in the light of the above technical problems, 
and it is a basic object thereof to suppress vibrations of the floor section, 
without increasing the weight, in a relatively simple structure in a case of 
using a resin-made floor panel. 

In the process of intense research and development for achieving the 
object, the present inventors found a close relationship between rigidity 
distribution of panel members and generation of vibration, and discovered 
that it is relatively liable to cause vibrations in the presence of uniform 
rigidity distribution, and less likely to cause vibrations when the rigidity 
distribution is made as uneven as possible. Since vibration is a wave 
phenomenon having a specific period, and it is estimated that a specific 
rhythm is likely to be produced when the rigidity of the vibrating members 
(in this case, panel members) is uniform, but nodes and antinodes of a wave 
are less likely to be produced with a specific rhythm when the rigidity is 
uneven. 

Therefore, in accordance with a first aspect of the present invention, 
there is provided a resin-made floor panel structure applied in a vehicle floor, 
wherein rigidity distribution of floor panel is set uneven, and intervals 
between high rigidity portions and low rigidity portions are set uneven. 

According to the first aspect of the present invention, the rigidity 
distribution of floor panel is set uneven, and therefore vibration of the floor 
panel in a wide range and generation of noise can be suppressed. Beside, 
since the intervals between high rigidity portions and low rigidity portions 
are set uneven, creation of specific rhythm between nodes and anti nodes 
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can be prevented, and vibrations of the floor panel can be suppressed. That 
is, by using resin materials for the floor panel, the weight is reduced, and 
vibrations of the floor panel can be suppressed and generation of noise can 
be prevented. 

In one embodiment of the present invention, preferably, a plurality 
of concave storage spaces are integrally formed in the floor panel, and 
dimensions of these storage spaces and/or vertical walls formed among the 
storage spaces are set mutually different, so that the rigidity of the floor 
panel is set uneven. 

In this case, to set uneven the rigidity of the floor panel, a plurality 
of concave storage spaces are integrally formed in the floor panel, and 
dimensions of these storage spaces and vertical walls formed among the 
storage spaces are set mutually different. Therefore the rigidity of the floor 
panel can be set only by forming the floor panel without increasing the cost 
or weight. 

Further, in one embodiment of the present invention, preferably, 
vertical walls among storage spaces are set to be positioned on different 
lines in a plan view, so that high rigidity portions are set to be 
discontinuous. 

In this case, the rigidity of the floor panel can be set uneven by 
relatively simple means of appropriately designing the portions 
corresponding to the vertical walls of molding die of floor panel. 

Furthermore, in one embodiment of the present invention, 
preferably, the mutually facing vertical walls of storage spaces are set not 
parallel to each other, so that intervals between high rigidity portions and 
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low rigidity portions are set uneven. 

In this case, the intervals between high rigidity portions and low 
rigidity portions of the floor panel can be set uneven by relatively simple 
means of appropriately designing the portions corresponding to the vertical 
walls of molding die of floor panel. 

Furthermore, in one embodiment of the present invention, 
preferably, the base surface of the floor panel is set in a curved surface, so 
that the rigidity of the floor panel is set uneven. 

In this case, the floor rigidity can be set more finely by relatively 
simple means of appropriately designing the portion corresponding to the 
base surface of molding die of floor panel. 

Furthermore, in one embodiment of the present invention, 
preferably, beads are formed in the floor panel, so that the rigidity of the 
floor panel is set uneven. 

In this case, by forming beads in the floor panel, the rigidity of the 
floor panel is set uneven. Therefore, the floor rigidity can be set by a 
simple structure. 

Furthermore, in one embodiment of the present invention, 
preferably, foamed portions are partly formed in the floor panel, so that the 
rigidity of the floor panel is set uneven. 

In this case, foamed portions are formed partly in the floor panel, so 
that the rigidity of the floor panel is set uneven. Therefore the floor 
rigidity can be set while assuring the rigidity of the floor panel. 

Still further, in accordance with a second aspect of the present 
invention, there is provided a resin-made floor panel structure applied in a 
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vehicle floor, integrally forming a concave spare tire storage space, wherein 
the spare tire storage space has a basic shape of the outer circumference 
formed in an arc shape in a plan view. 

According to the second aspect of the present invention, a concave 
spare tire storage space integrally formed in the floor panel has its basic 
shape of the outer circumference formed in an arc shape in a plan view, and 
therefore the rigidity distribution of the floor panel can be set uneven and 
vibration of floor panel in a wide range and propagation of noise can be 
suppressed by relatively simple means of appropriately designing the 
portion corresponding to the spare tire storage space of molding die of floor 
panel. That is, by using resin materials for the floor panel, the weight is 
reduced, and vibrations of the floor panel can be suppressed and generation 
of the noise can be prevented at the same time. 

Still further, in accordance with a third aspect of the present 
invention, there is provided a resin-made floor panel structure applied in a 
vehicle floor, integrally forming a concave spare tire storage space, wherein 
the floor rigidity is set so that vibrations due to oscillation of the spare tire 
held in the spare tire storage space may be in reverse phase of vibrations 
due to idling of the vehicle. 

According to the third aspect of the present invention, the floor 
rigidity is set so that vibrations due to oscillating movement of a spare tire 
held in a spare tire storage space integrally formed in the floor panel may be 
in reverse phase of vibrations due to idling of the vehicle, and therefore 
vibrations due to idling of the vehicle can be suppressed and the noise level 
can be lowered. That is, by using resin materials for the floor panel, the 
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weight is reduced, and vibrations due to idling of the vehicle can be 
suppressed and the noise level can be lowered at the same time. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic explanatory drawing of trunk of an automobile 
seen from behind the car body in a preferred embodiment of the invention; 

Fig. 2 is a sectional explanatory drawing schematically showing a 
basic configuration of floor structure of the trunk; 

Fig. 3 is a plan explanatory drawing showing a specific configuration 
of trunk floor of the trunk; 

Fig. 4 is a perspective view showing a schematic configuration of 
trunk floor in a modified example of the preferred embodiment; and 

Fig. 5 is a sectional explanatory drawing along line Y5-Y5 in Fig. 4. 

DETAILED DESCRIPTION OF THE INVENTION 
A preferred embodiment of the invention is described below by 

referring to the accompanying drawings. The embodiment is to explain the 

present invention with an example in which it is applied to a floor panel 

structure of trunk disposed in a rear part of a car body of vehicle such as 

automobile, specifically. 

Fig. 1 is a schematic explanatory drawing of trunk of automobile 

seen from behind the car body in a preferred embodiment of the invention. 

Fig. 2 is a sectional explanatory drawing schematically showing a basic 

configuration of floor structure of the trunk. 

As shown in the drawings, the trunk has a concave spare tire 
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storage space S for accommodating a spare tire (not shown). The spare tire 
storage space S is formed in a floor panel F (trunk floor) constituting the 
floor. The trunk floor F is a one-body structure of synthetic resin material 
instead of a conventional steel plate structure. 

Although not shown specifically in the drawings, both ends in the 
car width direction of the trunk floor F are supported by a pair of right and 
left frame members (rear side frames) extending in the longitudinal 
direction in the rear part of the car body. Front and rear ends of the trunk 
floor F are supported by a front frame and a rear end frame extending in the 
car width direction, respectively. 

Above the trunk floor F, a trunk board B is disposed so as to cover 
the entire trunk floor F substantially. This trunk board B is also formed 
into one-body structure by using synthetic resin material. 

In a relatively front side portion of right and left side walls Wc of the 
car body in the trunk, a pair of right and left wheel houses Hw are formed to 
cover the upper part of the right and left rear wheels (not shown). 

The right and left side portions of the trunk board B preferably 
contact air tightly with the right and left side walls Wc of the car body. 
Thereby, the air tightness of the space Af formed between the trunk board B 
and trunk floor F is heightened, and the noise such as road noise and tire 
noise from beneath the floor is absorbed as much as possible in the space Af, 
so that transmission of the noise to the compartment side is suppressed. 

As the synthetic resin material for the trunk floor F and trunk board 
B, for example, a fiber reinforced plastic (FRP) material based on 
polypropylene (PP) resin may be used. Other usable resin materials 
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include nylon, ABS, PPO, PBT, and other resin materials blending 
reinforcing materials, and various known materials. Reinforcing materials 
are not limited to glass fiber, carbon fiber, or other fiber reinforcing 
materials, but also include talc, glass beads, and other reinforcing materials. 
As the forming method, an injection forming method and other known 
methods may be applied. 

The spare tire storage space S of the trunk floor F is, as known from 
Fig. 2, formed of a bottom part Sb for mounting a spare tire, and a 
peripheral wall part Sw rising from the peripheral edge of the bottom part 
Sb to a base surface Fb forming a flat reference plane of the trunk floor F. 

Fig. 3 is a plan explanatory view showing a specific configuration of 
trunk floor F. 

As shown in the drawing, the trunk floor F integrally forms, aside 
from the spare tire storage space S, multiple commodity storage spaces El 
to E5 for accommodating various commodities. These commodity storage 
spaces El to E5 are formed in downward dented boxes (concave shape), and 
are individually sectioned by partition walls Dw. The commodity storage 
spaces El to E5 may be used as pockets for various articles such as jack, 
jack handle, wheel wrench, traction hook, first-aid kit, etc. 

The spare tire storage space S and commodity storage spaces El to 
E5 are formed in concave shape, and, in the entire trunk floor F, the rigidity 
is very low in these portions, while the rigidity is high in the partition walls 
Dw dividing the storage spaces S, El to E5. 

Therefore, when the trunk floor F vibrates, generally, the partition 
walls Dw of high rigidity are assumed to be nodes of the vibration rhythm, 
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and the concave storage spaces S, El to E5 of low rigidity are assumed to be 
antinodes of the vibration rhythm. 

In this preferred embodiment, the multiple commodity storage 
spaces El to E5 are uneven in shape and size (that is, two-dimensional 
and/or three-dimensional size specifications thereof are uneven), and the 
positions and directions are random and disorderly. 

As a result, in any direction, intervals of high rigidity portions such 
as partition walls Dw and low rigidity portions such as concave storage 
spaces S, El to E5 can be set uneven. As for the spare tire storage space S, 
its peripheral wall portion Sw is not a complete circle in plan view, and its 
position is not in the center of the trunk floor F, but is biased to one side Qeft 
side in Fig. 3). 

Thus, the concave storage spaces El to E5 formed integrally in the 
trunk floor F are set in uneven shape and size, and random and disorderly 
in position and direction, and hence the rigidity distribution of the trunk 
floor F is uneven two-dimensionally and/or threedimensionally, and 
vibration of the trunk floor F and propagation of noise in a wide range can 
be suppressed. 

Further, by setting uneven the intervals between high rigidity 
portions such as partition walls Dw and low rigidity portions such as 
concave storage spaces S, El to E5, formation of specific rhythm in nodes 
and anti-nodes can be prevented, and vibration of the trunk floor F can be 
suppressed. 

That is, the weight is reduced by using resin materials for the trunk 
floor F, and the vibration of the trunk floor F can be suppressed and noise 
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can be controlled at the same time. Moreover, without particularly 
increasing the cost or weight, the floor rigidity can be set only by forming 
the floor panel. 

Uneven setting of rigidity distribution of the trunk floor F can be 
realized in various methods, and unevenness can be further enhanced. 

For example, if the shapes of commodity storage spaces El to E5 are 
similar, by setting the dimensions (that is, two-dimensional size such as 
length or width and/or three-dimensional size such as depth) differently 
from each other, and further by setting the dimensions of partition walls Dw 
of the storage spaces (that is, two-dimensional size such as wall thickness 
and/or three-dimensional size such as depth or slope) differently from each 
other, the rigidity distribution of the trunk floor F can be set uneven 
two-dimensionally and/or three -dimensionally. 

Moreover, as shown in Fig. 3, by positioning the partition walls Dw 
of the storage spaces S, El to E5 on different lines in plan view, that is, by 
setting so as not to be arranged on a specific line or curve, the high rigidity 
portions can be set to be discontinuous, and the rigidity distribution of the 
trunk floor F can be set uneven. 

Also as shown in Fig. 3, the mutually facing vertical walls Dw of 
storage spaces S, El to E5 are set not parallel to each other substantially, 
thereby the intervals between high rigidity portions and low rigidity 
portions of the floor panel can be set uneven. 

In these cases, too, without particularly increasing the cost or 
weight, the floor rigidity can be set only by forming the trunk floor F, that is, 
by relatively simple means of appropriately designing the portions 
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corresponding to the vertical walls Dw of the molding die of the trunk floor 

F. 

Further as shown in Fig. 3, the concave spare tire storage space S 
formed integrally in the trunk floor F has a basic shape of the outer 
circumference (that is, the peripheral wall Sw) formed in an arc shape in a 
plan view, and therefore the rigidity distribution of the trunk floor F can be 
set uneven only by relatively simple means of appropriately designing the 
portions corresponding to the spare tire storage space S of the molding die of 
the trunk floor F, and vibration of floor panel in a wide range and 
propagation of noise can be suppressed. 

In this case, as mentioned above, the peripheral wall Sw of the spare 
tire storage space S is not a complete circle in plan view, and its position is 
not in the center of the trunk floor F, but is set in a range biased to one side 
(left side in Fig. 3), so that the rigidity distribution of the trunk floor F is 
more uneven. 

Still more, by forming beads in the trunk floor F, the rigidity of the 
trunk floor F can be set uneven by a very simple structure. In this case, 
various beads can be formed by changing the bead position or direction or 
bead width. Also, these beads can be formed on various surfaces. 
Therefore, a high degree of freedom can be obtained about setting of floor 
rigidity. Besides, by forming beads, the rigidity can be enhanced on the 
whole of the trunk floor F, and setting of the floor rigidity can be performed 
at the same time. 

When forming the trunk floor F, by forming foamed portions partly, 
the rigidity of the trunk floor F can be also set uneven. 

11 



In this case, by the partial foamed portions, the rigidity of the entire 
trunk floor F can be enhanced, and the floor rigidity can be set at the same 
time. 

By forming at least the base surface of the trunk floor in a curved 
surface, the rigidity of the trunk floor can be set uneven. 

Fig. 4 is a perspective view showing a schematic configuration of 
trunk floor Fl in a modified example of the preferred embodiment, and Fig. 
5 is a sectional explanatory drawing along line Y5 Y5 in Fig. 4. 

As shown in these drawings, in this modified example, at least the 
base surface Fbl of the trunk floor Fl is formed in a curved surface. The 
curved base surface Fb 1 is more preferably set so that the curvature of 
curved surface may be different partially. Therefore, in any direction, the 
rigidity distribution of the trunk floor Fl is uneven two-dimensionally 
and/or three dimension ally. 

In this case, too, without requiring any extra addition to the cost or 
weight, the floor rigidity can be set only by forming the trunk floor Fl, that 
is, by a relatively simple setting of molding die of the trunk floor Fl. 
Further more, by forming the base surface Fbl in a curved shape, the 
rigidity can be enhanced on the whole of the trunk floor Fl, and the floor 
rigidity can be set at the same time. 

When a spare tire (not shown) is held in the spare tire storage space 
S of the trunk floor F or Fl, as the trunk floor vibrates, the spare tire also 
vibrates. The spare tire has its own specific natural frequency depending 
on its mass, and when vibration occurs in a specific frequency band, the 
amplitude is increased to cause oscillating movement of the spare tire. 
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On the other hand, while the vehicle is idling, if the vibration 
frequency of idling coincides with the specific frequency band based on the 
natural frequency of the car body, it is known that very irritating muffled 
sound (idling muffled sound) is generated. 

When setting the rigidity of the trunk floor, accordingly,, by setting 
the floor rigidity so that the vibration due to oscillation of the contained 
spare tire may be in reverse phase of the idling vibration of the vehicle, the 
vibration due to the idling of the vehicle can be suppressed, and the noise 
level can be lowered. 

That is, the weight is reduced by using resin materials for the floor 
panel, and the vibration due to the idling of the vehicle can be suppressed 
and the noise level can be lowered. 

The invention is not limited to the illustrated preferred 
embodiments alone, but may be changed or modified in the design within a 
scope not departing from its true spirit. 
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